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(54) SHOCK ABSORBING UNDERFRAME STRUCTURE OF ROLLING STOCK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To moderate impact force 
at collision time and protect passengers by combining a 
structure which is partially easy to break into a vehicle 
underframe. 

SOLUTION: Two transverse beams or end beams 21, 23 
along the width direction of a vehicle are arranged 
longitudinally to the vehicle in parallel away from each 
other, energy absorbing beams 61 for bending on a wall 
surface to absorb impact energy by adding an impact 
force over a given value from the front top of the vehicle 
is provided between these transverse beams, and the 
underframe can corresponds to change of a given value 
of the impact energy with number and arrangement of 
this energy absorbing beams. 




c 

o 

!±4 
2 



CO 

111 

CD 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



02.02.2000 
04.02.2003 



httn://www1 9.iDdl.nciDi.eo.iD/PA1 /result/detail/main/wAAAChayDMDA41 1 301 476... 2005/09/1 2 



Searching PAJ. 



2/2 s<—V 



decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



I 
c 
c 

H 

CD 



CO 
UJ 
CD 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAChayDMDA41 1 301 476... 2005/09/1 2 



mti*mm* o p> aa & (£) ^ ^ $g ca) ai>ftmw&n«^ 

4511^11-301476 

MS>4HBB *m 1*P 0889)115 2 8 

B8iy V10 B81p 1/10 









000163372 








:*«W**ftirf*ffltfr *T 8T&9 «80* 
































mm m= 
































*KB3fc*«iWiffi*rir s re 



























1 dWJ&tu C©x.*^-i(ftite3llcD*afcEJBI=J: 
oT, WsEffi*x*;l/=P-o)»fS:ilB<oas:Eir«CTBgi: 




6-1 



±a)iSa£^a>^jjDiz < t:u> affijffifiLrffi»x*ji*- 

y, 

[0O01] 
[0O02] 

Bit » tin**. iw&<D«*j&ifc, f-ft"e»»fi 

ft COS£Jg J&H&ESSIll*! (DS&fiSJUT t cfc b \Z=& 

s+ t * y , ^^^^tr *SfSj ««ft its? i z isi t 

[OO 03] 

fc«!>lz, tt*coJ3tt r**iaui Wtrtttt<; iSS* 
T»fc* Cfttt. &*o> rfcfcttUI WJSTIi, 

w^«*r*^fctt<att«f?*«utiMM«i5fiy*a3 
r«ft$, rjsstfcftuj <D«5S7tt. ffiSEfeam 

r^X^il-^-i: L,TMJr?fr$ffiSX*Jb:¥-:KftIft 

© m>« < tt£ cot. ffifi c t ttia t a. 



ZZbtoZB MWim ifflZS »« iS %*B ft T £ 
Jr. y, P/r2:co^[£?3M • £8g£ffi&£ ■ ft Uy»fi - £ 

^co±. m&&mm<rj&ti:ttm<!>mm\z 

[0005] 

rise sear ±ssM«(Bar*fc«> 

ffi^cot?SS^lz. ffi|a|<DiS*iSiir3S 3 2^coffi&£, L 

Jicoirisgtjcofuoiz^y. MJ£SLTiSSx*jb¥- 
^ndxr^x^ir^-miQetfKi^&tk c<dx*ju=f 

- i»tfX*0>afe5fe fcffiiSlZ «t t> r , ttCffi«X4 IU=P- CO 

L<ii. zott&iztMZT. tmz-^nmmh u<u»s 

«" L^=«l>ifiSg^ CD^tiCDS ltl£l$5«j£j \Z&m T 
100 06] 

< USrSISIIZ. «M**iaill=}Sdffi*X*^*-flBilx 

« ttwjt* t » fw » a tfjK 14 s » fc» ?4 1 z ct y m as * 
tio* tLTs ffiS6*ttie*o»fl*/j:ifi*x*jir^-As 
Wtt * tifc«^ ^coffisex^ - tt^iz^ cox 
4' -sfcrtsis oaaeffisiz jt^sav r *x *\\, izj: 

y«Ha»ti«£l£:«»ft£:T^ ^y, AlEMTtt* - 

t mx^j^-ut r«ti^L>j fim^x^jir^ 
-fl8ftt«*s3Cjgrsfcs<DStaD-r*x*jir4*-i:j:y 
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too 07] -mztofrc>mm>]&urhJL*>)\,*- 

Eftffloasij iz «fc y % 'im&te^iz ^tt^iS&S in 
» l=, ff Bfe l=* *tt f - O J: o * rtffl EM Of* 

os«amraizELt-s<&ftjMaiz«i*.T\ 
lae if. - a: ^fflst t-± & um y,\- g-9€ffi$ 

Coooe] fcc^ji, -«|- BPiir rfciSSislzSft 
-J »££*£;kTo0g|Zfck ffi£ttt#J<D rSSftTli 

jisa^ts*. r«ft*. isseisii r*ft£ivi c 

ft*El*J WLii&£3zft%mmzi,Tl<>%. HtfgE HMOS 

mmzm • stigEssfta . & cuss - Ms*s*±tf» 

COO 0 9] mx*Ur?-«fceggtt, Sg. *y>Ua 

y. nw. »m*-jb-r«f**ft*s>, saw*- 
(«ti*3&iyjsffi) esse*; 

I - . BIS-tO S&HJft T TW W <DS SJ£S y i£ 

t £ ^Xign^ h □ - o £3g£ r$f*1»»-3 J: 
di=ut»«iri^ raft*. ODM&ftygLH 

Coo io] tfc. x*jt=F-flfttt»Stt. nS&iitiils 
ir.B^hP-^^<^(i)?, JEWESS tea T* 

X * Jjr * - fcfc £ < fc ^ fc fc| Z tt5£# «< y ft I J Jtl* 

$«*J:y64l<tt* fc, «MS£3@CTttfZ!fffttt 

iz. x *)\? ©esss < *gij Lfc*ct,»a 



tag r **?iz j; y % o>«3g oiyns ^x * jir 4'- m 
& tttfftifczp yjssd>B5#i^ * «t y tig < ti $ «t * \z t 

y % x^^^-uft^lrjffftffl^yas^g^^-e^- 

cooi i] i: cot, x*jb¥-mx£:gesr$a 
r^ft^i^j tBEt<£^ ca> r*ftjat»j ibh 

tt- ^l*iIES(D21!^± tSS€*ftfit«BIirttT-SJ5C 
LO ii«ft*fta4f«<tti:ftaL*A*6. 3l*£3TM 

X ^Jb & < fcfiOlZ, 2fe?gBgr l^rjg^f^j- 

x * it rnxsettftmcniciBB r § c t t 
r?>* ^ay, x^t'^'-iiftuxsg^tfijgPBiir^ijiz^ 
?'jee® foe tiz jty, «5fi*©iRx *n iz*§ 

fc^«fci^ii«^izie^iKsur«^^ftoo>r36 
o. Jttix ttawwtLr. x^;t4*- 

13165^ X^ ^4 - ©teSS fc «Bg ^T^L flJSStt 

x«iir¥-WK«j:yt»'h»L«asflns7irftiAdsy 

MS^crcDT, «J5iSiPX*;l/^" r i©ii5SgO)3E!^^Bfi 
itrodtd^CfclZtt^ttL^ 

coo is]-^ c<ox^jb4'-i®iiK5iitt. 

%1<D rttftTliL^«L*J MfiMffWlZ»£»12tt 
l=«5^«tKli;*l&fl)»SI8^}JU*HZftl?^- hfti 

ft^ro* cas«w3> ^±^^ii; ^*«?gsg^FO> 
ttSttn^ytt'hdt-u c<j)fc5?>. ^n^-mxm 
0>aaunaiMjsiBA«. r*ftrutL^<civj mje 
MwajsLtT. jao r«ft<twftttttaaL*j asm© 
aJUTizg^rocfcrisi*^^^ utts*. Jt 

- ^tfX % 0XUf Sgft if CDPI I • +^ tttt tf »J tt +^ 

I=J:-dT, x*iir4f-W«irfliffly*ft^-yvh 
ir «t oBi ftftfii till UtSS tt«f 
E^iz^it^ftrL'-o* 

Coo i 3] *HflHL JU±0)ct$lz, ifi^B^d) r^ft 

« t, k soft ana - ««LEma • ft uy»a 
%aftr^t«>Tfty. ftisandotif&ifmsMoaft 

[DO 1 4] 
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\z^r. zzizzmizmtrz. m tt *§mo& . 

1 S^b, (a) \±^mm'. (b) - 
(c> fee- B$tiW®T&Z>. Z<Di$&Mti &m*zi§ 

afcfcSf 1 i ifi^lZB-SfySJafc trftffl? 

3R2a)_tf, ffiiEi*>ifH*i&IZ52r>TffiE**u ' 
2 1, 2 2«ft£«nfiS|qt^ JMMI^milSfl 
-aTEfi3ft*2:fc<Di!IS|3"i, 3 v|z J:- Ti§lS:£ft 

COO 1 5] £f$**301 1fl)t«»l=fe^jSl|=5fio 

2is, 21 • a»&<ty % f-0)iBttwn±A3se«M.- 
=h $f!B£ 31, 3 1 BafaB u^Jgttosptf ,ti^ # 

^ UT.." flHfg 3 1 IS, tf«g9 Jg% 1 1*53! £ 1 fltfl&ffliz . 

&&2ftTm£ttt£-'k % ^if^2«sg2 2<r;a . : 

t O O 1 6] Jg 1 tjSSS 2 1 £J52tt$2 £ i: VD^SSIZ : 

■tt* ;tt«2 9*3^i^^^rt^* tt^ 2 s ia< MBASft .i..- 
9s ^au^^Lr. it^2©ii s^as : ; : 

: 35 1 «K£-1 fctdt2 9 ±fl>HL '4 tfttSS 2 9 ±% 

2tS3g£ £ fctMbtt^?4i/lEKMije.4 a;, 4 if i 
. iff. £<&(T;#J3£3 1 f 3 1 r&0)'*9*mZ&\Jiz,ZiTlT 

SHotUM-* 3, 4 3A5i^^**ir^^* 3. ■'• 
4 3 tt)\ ^.ttfaftmiz ^mzm^ne^^ii^-. ' 

^tflZJBftJBjdteftTtfy, .H^0d4 3 8(3:.J:T* 
lftW»tfWIEtJRtt4 2<Dfefel^ag|»l=ll**nT<i: . . 

* Lr, ■>« 4 i ii. ffim$ax.&& i «5« £ i : 

1 <nkttfa*$tmzmz:*i\T&\iiztiz>. 
. coo i 7) eo.tsiiLr. fet?*:»5Pi u:ii' 

CJSI. S52) «Jg2 l, 2 £, £J£ 3 1, 3 
£4 1, .4 1|Zct^TSSI^^g|^4.^Jgjrt?tl^ 

c h \z# %tA &&r$mz\*®e>$i 5 1 $m 52 



1,51 rA ^^irf7 < ir.^o rsuviriaiST^ct 
ur. «j3g3 1 14-«4 i k&&)m?±5\ztmm& 

5 2tAI2L\J*,tiTl^ -X. &£'i&5\zmi&2t\tz% 
Qffimt. Mfels&P&mz. ISJ^3.i £tp&4 1 
LisJSir «t 3 IZ«jft«$g 5 2 1^ tl r lv jU; fc. 

coo 1 83 m&mm-\ 211 ^^251 1 

» 1 «3P. 2 1 om^iz, 18i«3g2 1 tafifiiz. js" 

1 *3^2 1 c£Ht.^£l^£2 3^fe^f5}^^lr 

ffiiS^tiTfcy. rd>ag38!2 3i:3g i tfijga- 1 a>^^f5i 

^^m±mim 32,32 izj:.^ tto. as 

3g 2 3 tt, fifi*ftl^fioTKS £360) 
±TPi3}B2f!|z, r^^^?^fej^.faj|z^ai Lr7 7>. 

£ 3 t. fii^jrt" ZtlZtniZ* *p£ffi 2 3s o>4»^2p' 
JZt. "^^iZ^ai LT77V^£ 3 b Ttt 
£>lffEEJB**;^T « fajj^ 3 2 li % 

WB3WWfl)»tt-fi»6»jdld*i'tL'»*.. C<DJ:dizt 

coo 1 93 -x^jir^- mess's i : k-trtt,; «X«B 

£ Iz.t: T£ 5 t $) tfi&m * ti ate 33. IE12 liX^Jl/ 
^"-©«Bge 1 £ttVU (a 5 JilESH. C b) It^P® 
m- Cc) lie - CKSi7JS-5, Isl3tt, 'ifiSI 

-5... x^jt-^-nM^ 6 1 it. ^^raizsis $n t z ig . 
^iz. ■ _^tf?-ff«y$.ct<jt<\; isffi^itte^izs:?^ ; 

C(D^SfcftiJfl>X^^4*-l»«)J^6 1 li. UIBBSOTjir 

^^fpiiz-a.ii$ar^c fcizj;.y. -r^i evfs&fi:':. 

^fe, X£j|/.f-lMj?&6 1 CDh 'Jij-6 2d>f^S 
H r<D^ifililzj:y, r^f'^fg^lz^^^.^ 15 

s-sreBifiz^r^ct^niBfe^ijs u^ora? 



[00203 _tiex^jir=^— «8!«K3g e 

4 fc3?si&£3 tOtfe^ £tf£4*a£2 4i:SSl fSg£ 1 

fcofsiz, ^ftf^^cox^ji/^-gsifeags itfSi} 

£**Tl^ »4«3g2 4fct ^®l&Zfl£#<^tt&>6 
^»3:U. ^E^falZjS^TBES^h^^ffifi 4 
a 0>±TfS]5ffi^2 4 b ? 24 bfii % rtl ^fiSLSSlWZ 

Mm^rtufp-^iz \-^w\zmmzj$$t\rv.z>. =& 

fS^#£;fc:&miZ6Eg**u «fS6(DX*Jl^-©itt3j5 
6 1,61 te^lZKg^ftTfc*. £M*>|i|*. H i 

s.^U3izif,rj;dir. x^ji^-flftiftsge 1 amim 

SSS&lZlfetffcftfctB* 6 3, 6 3*5. ffiJl/MZJt-DTSB 

sees. »4«3es4Xi«5i«asRsi izssr^ti^. 
coo 21 ) x*ju**-©ttsee i oaiBjssizsr* 
i ateSfcyo>?MHt, i^mk, Bjfffijg^iZcty 

1 £ h y\Zf&T£tiTl>Z>. -7^. £tt 1 (12) 

seizisa^?>ft^fefcssttsPi«izj;y*^^fii. mr*i 
^sriiii^ 3 o~ i oohvsRiiis?s:*tt^ 
c co^ffl m z- tt & & i =«i ia l r x * - © te« 
eim ^f7izi2jsr^ctiz<ty. ftsohv 

(12 h V/i: x 4*:= 4 s h V> IZ^STJ+ITL^* 
^tU, 45 hVTlttlh<il^ 50hVTli«ti^ 
^t^TL^ Stfc, M^I&IZ^hQ--J3^1g« 
To7rtf)lZ. ?1J li f- r* tl £2fe <D X ^ JL- - t©US$g 6 
1 65S54«3g2 4 5£i>LT25^JlZii?g*tir«^ C<J) 

<=te>lz. sfe^iz^^u. x*jw-flftiRjg6 1 cd&& 
tifiW- flfi5!KDffiS^gCMr*CtlZJ;y, (1 
2) tMZ%ftZ>m±'&3&13mk* ffi§£Bi|CMfi3ex.*Jl/ 

*"-^fl&iiKr^fc^iz^=a^itas:jgc;r^x^jb4"- 

"b^U, X*Jl/=t"-iffiiltt2l6 i i&ttftCDSfi 

t ^^3-^ctiZcty. ^^sr^iz^jcr^c ^fr 

COO 223 #33, £0)S5|fiti#Jrtt. X^Jl^-i&tfJSjS 



P2»6ia>»«tt. T^^x^A^izp^^r. SB, ^ 
ifiSirsEM^ifiSrj&y. *?Li£*?>y-.y?fi>>3tt5 

C O 0 2 3] 

|5iffi«ffii5J!llX^«$£lZ^tl«. X*Jl,*'-i©l£^m 
Pm^rt5C0«5^r B 1lZ55Bf6t)|zS$r3fc: v E^Jffig LtzZ 

ttiSSBS&iKx^H-*- s»«r* cirtfr 2^ 5 fc, 

tE*«52lZtt« LT, m^£62fCD?fi^B^0>«S£X^^ 

nmi* iziifij ioiife ©ttL^^wss^jsffir £ z: t #t 

^* *£IZ, X*il/*"-flg[»3ZJ(gO>a- ttCDiB^qsas: 

ii£:sr*i:ud62?ya:£izj:y, 

i**cfc#T^ s-ff©B(5iiz«jsr^ci:d5rs^ 

en 13 *mBn<$^mmmm&w)&&mig<!>-wm 

A- AtUfflBlSl, Cc) ft B - BftrE{*Jc 

C©23 Hia>^|z^^?^^x^jI^--45?^sico- 

c- cvmmv&z. 

1 1 

1 2 asset© ttxgt 
£ 1 ss 1 

£4 S4«5Jg 

3 1 fiise 

3 2 ffBR 

4 1 4=511 

e 1 x.*n*--mm 

e 2 ^sfs:^ (h Utf-o 
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